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(54) THREE-DIMENSIONAL MODEL PRODUCING DEVICE/METHOD 

(57)Abstract: 

PURPOSE: To easily, efficiently and quickly produce a 
more actual three- dimensional model of high quality in 
reference to a three-dimensional model producing 
device/method which produces and displays a three- 
dimensional product model. 

CONSTITUTION: The assembling instructions are 
successively produced for each of parts models which 
are assembled into a three-dimensional product model 

(10) . Then it is decided whether the parts models 
instructed to be assembled are equal to the editing 
object parts (14). If so, the relevant assembled parts 
model is edited based on the relation between the 
unassembled and assembled states or the relation with 
other relative parts models (13). Then the parts model 
instructed in an assembling mode and the edited parts 
model are assembled together into a three-dimensional 
parts model based on the attribute information on each 
parts model and the inter-parts assembly information 

(11) . 
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CLAIMS 



[Claim(s)] 

[Claim 1] An assembly directions means which should be assembled to the product model of 
three dimensions to direct an assembly one by one for every components model (10), A 
components judging means for edit by which said components model to which directions of an 
assembly were carried out by said assembly directions means (10) judges that they are the 
components for edit (14), When judged with the components models which directed the 
assembly being the components for edit A directions components edit means to edit into the 
components model after an assembly about the components model concerned based on relation 
with other components models with which before and behind the assembly is related, or it is 
related before and behind (13), A three dimensional object model creation means to assemble 
the components model edited by the components model which said assembly directions means 
(10) directed, and said directions components edit means (13) based on the attribute 
information on each part article, and the assembly information between components, and to 
create the product model of three dimensions (11), The three dimensional object model listing 
device characterized by having the output means (12) which outputs a display etc. about the 
product model of the three dimensions created by the three dimensional object model creation 
means (1 1). 

[Claim 2] A components assignment means assembled by the product model of three 
dimensions to perform sequential assignment for every components model (20), A components 
judging means for edit by which said components model specified by said components 
assignment means (20) judges that they are the components for edit (14), When judged with the 
specified components models being the components for edit A specification part article edit 
means to edit into the components model after an assembly about the components model 
concerned based on relation with other parts to which before and behind the assembly is 
related, or it relates before and behind (23), While creating the product model of three 
dimensions based on the attribute information on each part article, and the assembly 
information between components The components model judged by said components judging 
means for edit (14) among the components models assembled by the product model concerned 
to be the components for edit The three dimensional object model creation means replaced with 
the components model edited by said specification part article edit means (23) (21), The three 
dimensional object model listing device characterized by having the output means (12) which 
outputs a display etc. about the product model created by the three dimensional object model 
creation means (21). 

[Claim 3] An assembly is directed one by one for every components model which should be 
assembled to the product model of three dimensions (S1). When it judges whether the 
components models with which directions of an assembly were carried out are the components 
for edit (S2) and is judged with the components models with which directions of an assembly 
were carried out being the components for edit About the components model concerned, it is 
based on relation with other components models with which before and behind the assembly is 
related, or it is related before and behind. (S4) which edits the components model after an 
assembly (S3), incorporates the components model and the edited components model directed 



on the occasion of an assembly based on the attribute information on each part article, and the 
assembly information between components, and assembles the product model of three 
dimensions — the three dimensional object model creation approach characterized by things. 
[Claim 4] Sequential assignment is performed for every components model assembled by the 
product model of three dimensions (S1 1). When it judges whether the specified components 
models are the components for edit (S12) and is judged with the specified components models 
being the components for edit About the components model concerned, it is based on relation 
with other components with which before and behind the assembly is related, or it is related 
before and behind. The inside of the components model of the product model of the three 
dimensions which edited into the components model after assembling (S13), and were created 
based on the attribute information on each part article, and the assembly information between 
components, The three dimensional object model creation approach characterized by what the 
components model judged to be the components for edit is transposed for to the edited 
components model (S14). 
[0001] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[Industrial Application] This invention relates to a three dimensional object model listing device 
and an approach, and relates to the three dimensional object model listing device and approach 
of creating and displaying the product model of three dimensions especially. This invention is 
the field which carries out a product development, and is useful to the increase in efficiency of 
an assembly simulation activity in a design section with the 3-dimensional CAD of workstation 
level in the design of a product model and the improvement in precision of the interference 
check activity on an assembly model, and a manufacturing department. 
[0001] 

[Description of the Prior Art] Conventionally, there was a three dimensional object model listing 
device by 3-dimensional CAD as shown in drawing 12 . The 3-dimensional CAD concerning the 
conventional example has a three-dimensional-object-model creation means 91 create the 
product model of three dimensions based on the attribute information on each part article which 
was inputted by data input means 94 perform the entry of data and the directions about the 
product model of three dimensions, and the data input means 94 concerned, or was stored 
beforehand, or the assembly information between components, and the output means 92 which 
output the display of the product model of the created three dimensions etc., as shown in this 
drawing. 
[0002] 

[Problem(s) to be Solved by the Invention] Now, in the design by the 3-dimensional CAD 
concerning the conventional example, when the three-dimensions configuration of a simple 
substance components model deformed after an assembly, the components model which an 
operator deforms needed to be looked for out of the product model, the data after the 
deformation needed to be separately inputted with said data input means 94, and the model 
itself needed to be remade with said three dimensional object model creation means 91. Or the 
model after deformation is beforehand set as ******, the components model which deforms 
after an assembly is looked for out of a product model, and the activity which chooses and 
exchanges the components model which suited the conditions of the deformation in the 
components model before deformation is needed. Therefore, it had the trouble that a users 
burden increased. 

[0003] Then, in order to solve the trouble of the conventional technique, the components kind 
(components kind for edit) which changes the configuration of a model before and after an 
assembly judges automatically, the components model after an assembly edits automatically to 
the components model which changes the configuration of a model before and after an 
assembly based on relation with other components models with which before and after the 
assembly is related, or it is related before and after, and the product model of three dimensions 
makes create in this invention. The optimal configuration where the conditions in the part in 
which the components model which changes before and after an assembly by this is attached 
were followed is made to embody, and it carries out like the case where a check is actually 
assembled, and is made for the purpose of creating the three dimensional object model of the 
high quality more near reality easily, efficiently, and quickly. 



[0004] 

[Means for Solving the Problem] In order to solve the above technical technical problem, the 
first invention An assembly directions means 10 which should be assembled to the product 
model of three dimensions as shown in drawing 1 to direct an assembly one by one for every 
components model, A components judging means 14 for edit by which said components model 
to which directions of an assembly were carried out by said assembly directions means 10 
judges that they are the components for edit, When judged with the components models which 
directed the assembly being the components for edit A directions components edit means 13 to 
edit into the components model after an assembly about the components model concerned 
based on relation with other components models with which before and behind the assembly is 
related, or it is related before and behind, A three dimensional object model creation means 1 1 
to assemble the components model edited by the components model which said assembly 
directions means 10 directed, and said directions components edit means 13 based on the 
attribute information on each part article, and the assembly information between components, 
and to create the product model of three dimensions, About the product model of the three 
dimensions created by the three dimensional object model creation means 1 1 , it has the output 
means 1 2 which outputs a display etc. 

[0005] A components assignment means 20 assembled by the product model of three 
dimensions as the second invention was shown in drawin g 2 to perform sequential assignment 
for every components model, A components judging means 14 for edit by which said 
components model specified by said components assignment means 20 judges that they are the 
components for edit, When judged with the specified components models being the components 
for edit A specification part article edit means 23 to edit into the components model after an 
assembly about the components model concerned based on relation with other parts to which 
before and behind the assembly is related, or it relates before and behind, While creating the 
product model of three dimensions based on the attribute information on each part article, and 
the assembly information between components The components model judged by said 
components judging means 14 for edit among the components models assembled by the product 
model concerned to be the components for edit It has the three dimensional object model 
creation means 21 replaced with the components model edited by said specification part article 
edit means 23, and the output means 12 which outputs a display etc. about the product model 
created by the three dimensional object model creation means 21. 

[0006] As shown in drawing 3 , the third invention for every components model which should be 
assembled to the product model of three dimensions Direct an assembly one by one (S1), and it 
judges whether the components models with which directions of an assembly were carried out 
are the components for edit (S2). When judged with the components models with which 
directions of an assembly were carried out being the components for edit About the 
components model concerned, it is based on relation with other components models with which 
before and behind the assembly is related, or it is related before and behind. (S4) which edits 
the components model after an assembly (S3), incorporates the components model and the 
edited components model directed on the occasion of an assembly based on the attribute 
information on each part article, and the assembly information between components, and 
assembles the product model of three dimensions — they are things. 

[0007] As shown in drawing 4 , the fourth invention for every components model assembled by 
the product model of three dimensions When sequential assignment is performed (S11), it judges 
whether the specified components models are the components for edit (S12) and it is judged 
with the specified components models being the components for edit About the components 
model concerned, it is based on relation with other components with which before and behind 
the assembly is related, or it is related before and behind. It is what the components model 
judged among the components models of the product model of the three dimensions which 
edited into the components model after assembling (S13), and were created based on the 
attribute information on each part article and the assembly information between components to 
be the components for edit is transposed to the edited components model for (S14). 
[0008] Here, it says making "edit" deform into the configuration in case a product model is 



assembled, after assembling the configuration before assembling. For example, when combining 
the plate related in total in the head of a rivet, it says making it deform into the configuration 
after closing the configuration before assembling. In case "the components for edit" assembles 
a product model, they means the components with which the back before assembling differs 
from each other in a configuration. For example, there is a circuit in which the member which 
includes fluids, such as indirect transmission members, such as a belt of elastic members, such 
as a rivet, a bolt and a nut or bond part material like solder, a spring, a washer, or rubber, and a 
power transfer system, and mercury, the plasticity member which deforms according to 
assembly, a flexible member, or lead wire was prepared. 

[0009] "The relation before and behind the assembly" means the difference between the 
configuration before edit, and the configuration after edit, and "other related components" is 
components with relation, such as components for edit, and contact, and it calls it an 
"associated part" below. For example, when the components for edit are rivets, the tabular 
components of two or more sheets combined with the rivet concerned are said. 
[0010] 

[Function] Then, the first invention and invention of the third are explained. As shown in drawing 
1 and drawing 3 , in order to assemble to a product model one by one, it directs in the screen 
superiors of the output means 1 2 about the components model which forms a product model 
with said assembly directions means 10 at step S1. Said components judging means 14 for edit 
judges that they are the components for edit for said every component model which had 
directions of an assembly with said assembly means 10 in that case. 

[0011] At step S2, when judged with the components models which directed the assembly being 
the components for edit, said directions components edit means 13 edits the components 
model after an assembly about the components for edit concerned based on the relation before 
and after the assembly, or relation with an associated part. At step S3, while creating the 
components model directed on the occasion of an assembly based on the attribute information 
on each part article for [ which was given ] creation, and the assembly information between 
components, the created components model or the edited components model is incorporated, 
and a product model is assembled. The assembled product model will be displayed on a screen 
by said output means 12, or a printout will be carried out. 

[0012] Then, an operation of the second invention and the fourth invention is explained. If it is 
in this invention as shown in drawing 2 and dra win g 4 , unlike what was mentioned above, it is 
step S1 1 and sequential assignment is performed for every components model assembled by 
the product model of three dimensions with said components assignment means 20. Then, the 
specified components model judges that they are the components for edit with said components 
judging means 14 for edit at step S12. 

[0013] When judged with the specified components models being the components for edit at 
step S13, it edits into the components model after assembling about the components model 
concerned based on the relation before and behind the assembly, or relation with an associated 
part. The components model judged among the components models of the assembled product 
model at step S14 to be the components for edit is transposed to the edited components 
model. As for the replaced product model, outputs, such as a display, are made from said output 
means 12. 
[0014] 

[Example] Then, the example of this invention is explained based on a drawing. Drawin g 5 shows 
the configuration block diagram about the three dimensional object model listing device and 
approach concerning this example. As shown in this drawing, in this example as hardware CPU 
and memory 51 which perform various control about the three dimensional object model listing 
device concerned, The output means 52 which outputs a display etc. about data, such as a 
created three dimensional object model, The keyboard 54 grade and the input means 54 in 
which a handwriting input is possible of performing tablet 54a and an entry of data with the file 
53 in which various kinds of data are stored, and the function in which an operator performs 
assignment and directions various in a screen top are connected by the bus. 
[0015] As shown in drawing 5 , in CPU and memory 51 With the 3-dimensional CAD radical 



headquarters 31 with the function realized by the fundamental program used in case a three 
dimensional object model is created The screen-display control section 32 which performs 
control displayed on display 52a about the three dimensional object model and the various 
information which were created, The retrieval section 33 which searches the components for 
edit to the components library section 41 for edit later mentioned with directions, The edit 
activation section 34 which directs activation of edit, and the configuration count section 35 
which performs count of a configuration, The configuration creation section 36 which creates a 
geometric model, and the conversation control section 37 which displays a message or reads 
selection and key input information in an operator, Control of connection between the 3- 
dimensional CAD system 55 and the application section 56 customizable by the user side, That 
is, it has the external-interface section 38 with the function which takes out and processes 
outside the model information (attribute of a configuration, a location, a color, and others) 
recorded on the internal file of the 3-dimensional CAD system 55, and is again returned to the 
interior. 

[0016] Moreover, for said output means 52, it has display 52a and printer 52b which outputs the 
list of count results with a parameter. In said file 53, it has the components information 
database 39, the assembly information database 40, and the components library section 41 for 
edit. Here, information, such as an object components name, a formula, and the configuration 
original form, is stored in the components library section 41 for edit concerned. 
[0017] Then, the first example is explained. The three dimensional object model listing device 
concerning the first example is constituted as shown in drawing 6 using the device shown in 
drawing 5 mentioned above. If it is in the three dimensional object model listing device 
concerning this example, said components model which had directions of an assembly by said 
tablet 54a equivalent to an assembly directions means which should be assembled to the 
product model of three dimensions to direct an assembly one by one for every components 
model, and the tablet 54a concerned has a components judging means 64 for edit to judge that 
they are the components for edit. 

[0018] Moreover, the three dimensional object model listing device concerning this example 
When judged with the components models which directed the assembly being the components 
for edit A directions components edit means 63 to edit into the components model after an 
assembly about the components model concerned based on the relation before and behind the 
assembly, or relation with an associated part model, It is based on the attribute information on 
each part article, and the assembly information between components. The 3-dimensional CAD 
system 55 equivalent to a three dimensional object model creation means to assemble the 
components model edited by the components model which tablet 54a which is said assembly 
directions means directed, and said directions components edit means 63, and to create the 
product model of three dimensions, About the product model of the three dimensions created 
by the three dimensional object model creation means etc., it has display 52a which displays. 
[0019] Furthermore, for said components judging means 64 for edit, it has said retrieval section 
33 and the components library section 41 for edit, and has the edit activation section 34, the 
configuration count section 35, the configuration creation section 36, and the conversation 
control section 37 for said directions components edit means 63. Moreover, said 3-dimensional 
CAD system 55 is equivalent to said components information database 39, the 3-dimensional 
CAD radical headquarters 31, the assembly information database 40, the screen-display control 
section 32, and an external interface 38, and the application section 56 has said directions 
components editorial department 63 and the components judging section 64 for edit. 
[0020] Then, actuation of the three dimensional object model listing device and approach 
concerning the first example is explained based on drawin g 7 . Among the flow chart of drawin g 
7 , steps P1-P5 surrounded by the dotted line are the parts about the function of this example, 
and others are common functions also in the usual 3-dimensional CAD. 

[0021] (a) from which the components information about the components model chosen from 
the components information database 39 will be read if there are directions of selection of the 
components model which an assembly is started and is set as the object of an assembly one by 
one by said tablet 54a etc. as shown in drawing 7 . Then, (b) which starts the retrieval section 



33 of said components judging means 64 for edit via an external interface 38, and refers to step 
P1 by making into a keyword nomenclature chosen as the components library section 41 for 
edit . 

[0022] Here, 'nomenclature" is an identifier which identifies the component for edit concerned 
systematically assigned to components for edit, such as a rivet, under the following regulations, 
and the facilities of retrieval are taken into consideration. For example, if nomenclature is a 
rivet, it is "LIB1XY." Here, three characters of the beginning in the nomenclature of 
"OOOOOO" have the circuit which expresses, the class, i.e., the components kind, of 
components, for example, has a member using fluids, such as indirect transmission members, 
such as elastic members, such as bond part material, such as a rivet, a bolt and a nut, and 
solder, a spring, a washer, and rubber, a belt, and a chain, a plasticity member, a flexible 
member, and mercury, or lead wire. 

[0023] Moreover, the single digit as follows is the classification in the same components kind, 
for example, when a components kind is a rivet, there are a round-head rivet and a countersunk 
rivet. Furthermore, it follows, the following two characters are watch, and in the same 
classification, when a classification is still more nearly required, they are added. By using this 
nomenclature, it can judge easily that they are the components for edit. 

[0024] Retrieval result (c) Since the usual assembly processing is sufficient as long as it is not 
the components for edit, it progresses to step P6 and what built the components model 
concerned into the three dimensional object model is displayed on said display 52a through the 
screen-display control section 32 of the 3-dimensional CAD system 55. 

[0025] On the other hand, it is (f) which progresses to step P2 and once asks whether edit said 
retrieval section 33 into the screen of display 52a to an operator through the screen-display 
control section 32 of the 3-dimensional CAD system 55 through the conversation control 
section 37 when judged with the components for edit at step PI. . Since this may have a good 
direction with the original form, it is for putting in a check for a sense depending on the case. 
[0026] It is (g) as a result of an inquiry. When it is answered that it does not edit, it is (f) again. 
It goes, the notice of edit evasion is taken out to an operator, it progresses to step P6, and the 
components concerned are stood by till an assembly and the next components selection to a 
three dimensional object model. The case of a round-head rivet is shown in drawing 8 as an 
example of such components for edit. This drawing (**) is the round-head rivet 1 in which the 
configuration in front of caulking is shown, this drawing (**) shows the configuration which 
carried out round-head caulking of the round-head rivet 1, and this drawing (Ha) shows the 
configuration which carried out pan caulking. In addition, the sign 2 and sign 3 of this drawing 
(**) and (Ha) express each components which carried out caulking **** association, and the 
so-called "component of related others." Thus, a rivet changes a configuration depending on 
the caulking front of a rivet, after, and the method of caulking, when assembling to a finished- 
product model. 

[0027] On the other hand, when are edited at step P2 and it chooses It progresses to step P3 
and is (f) from the conversation control section 37. It goes and an operator is received. On the 
screen of said display 52a It is (h) at the same time it urges selection of the sign 2 and sign 3 
which were shown in drawing 8 which is "other related components". It goes, the edit activation 
section 34 is started, and it is (i). The associated part information which went and was directed 
from the components information database 39 is read. Or an operator inputs numeric values, 
such as the numeric values L1, L2, and Ld about the sign 2 and sign 3 of drawing 8 which are 
other related target components. 

[0028] The related components information read at step P4 is (j). It goes, required dimension 
data are incorporated to the configuration count section 35, and the configuration count section 
35 is (k) from the edit activation section 34. It minds and is (m) about a formula from the 
components library section 41 for edit. It minds, and it incorporates and configuration count is 
performed. 

[0029] As shown in drawin g 8 , count is automatically transposed to the round-head rivets 1a 
and 1b processed based on the configuration of the rivet of this drawing (b) so that it considers 
beforehand each thickness L1 and L2 of the components 2 which are associated parts, and 



components 3, and it may become the configuration of the head as shown in this drawing (Ha) in 
case of round-head caulking, if it is pan caulking like (**) of drawin g 8 . 

[0030] Specifically, it carries out as follows. As shown in drawin g 8 , L1 and L2 are read for the 
thickness equivalent to the configuration original-form data of an associated part, respectively. 
Change of the die length by deformation is as follows. That is, in round-head-rivet 1a which 
carried out round-head caulking, the die length Lb of the drum is Lb=L1+L2. — Formula 1 
[0031] On the other hand, the thickness which also sees the pan for caulking of an associated 
part 3 when the die length Lc of the drum sets thickness of an associated part to L1 and L2, 
respectively in round-head-rivet 1b which carried out pan caulking is considered, and it is 
Lc=L1+L2-Ld. — It calculates using a formula 2. This conditional expression is beforehand 
registered in said components library section 41 for edit. 

[0032] At step P5, it is (n) about said configuration original-form data. It is (p) about the count 
result obtained by said configuration count section 35 while minding and incorporating from the 
components library section 41 for edit. Going, the obtained configuration creation section 36 
creates the last configuration. In the case of the round-head rivet which mentioned creation of 
a configuration above, round-head caulking differs in the configuration of the head from pan 
caulking as follows, respectively. About round-head-rivet 1a of round-head caulking, it is carried 
out by creating the configuration which carried out the mirror from the configuration of the 
opposite side of a round-head rivet, and, in the case of pan caulking, is carried out by 
generating a joint configuration with the configuration to which countersinking of the associated 
part 3 was carried out. 

[0033] The conditions of the configuration generation concerned are also made to register into 
said components library section 41 for edit in which the reference in 3-dimensional CAD is 
possible beforehand. The original form of a deformation model is prepared beforehand, 
"processing which creates a model configuration" serves as a model which can assign only 
each dimension value here, and a configuration can be easily created only by applying the 
numeric value of the result calculated and obtained at step P4. The last configuration created 
at step P6 is (q). It goes, the 3-dimensional CAD radical headquarters 31 is passed, and an 
assembly is performed using the part shape concerned. The above step P1 - step P6 are 
repeated until an assembly is completed. 

[0034] Then, the second example is explained. Unlike the first example, the second example 
starts the program which edits to the three dimensional object model which the assembly 
completed. Tablet 54a which was assembled by the product model as the three-dimensions 
listing device concerning the second example was shown in drawing 9 , which performs 
sequential assignment for every components model and which is a components assignment 
means, A components judging means 74 for edit by which said components model specified by 
the tablet 54a concerned judges that they are the components for edit, When judged with the 
specified components models being the components for edit, it has a specification part article 
edit means 73 to edit into the components model after an assembly about the components for 
edit concerned based on relation with other parts to which before and behind the assembly is 
related, or it relates before and behind. 

[0035] Moreover, the three dimensional object model listing device concerning the second 
example While creating the product model of three dimensions based on the attribute 
information on each part article, and the assembly information between components The 
components model judged by said components judging means 74 for edit among the components 
models assembled by the product model concerned to be the components for edit It has display 
52a which displays about the product model of the three dimensions created by the 3- 
dimensional CAD system 55 which is a three dimensional object model creation means replaced 
with the components model edited by said specification part article edit means 73, and the 3- 
dimensional CAD system 55 etc. 

[0036] Then, actuation concerning the second example is explained based on drawing 10 . as 
show in drawing 10 , when the program which edit to the product model of the three dimensions 
which the assembly once completed start by said tablet 54a etc. except for the edit after 
assembly, the retrieval section 33 which be said components judging section 56 for edit at step 



P1 1 be a path (a), and a path (b) the components information on the components model which 
mind and constitute the product model of three dimensions from an assembly information 
database 40 read in order. 

[0037] When it reads, it confirms whether have finish reading all data at step P12. When the 
components data which wait for read-out still exist the components data with which the 
retrieval section 33 of the components judging means 74 for edit concerned was read judge that 
they are the components for edit at step P13. 

[0038] Here, the judgment of being the components for edit by the retrieval section 33 is 
performed as follows. Said nomenclature contained in the components information read from 
said assembly information database 40 (b) It carries out by making it a keyword and searching 
the components library section 41 for edit, and carries out by sending said nomenclature to the 
components library section 41 for edit, and collating whether they are (c) and the components 
for edit. 

[0039] When judged with their not being the components for edit, the retrieval section 33 is (a) 
about the following components. In order to go to read through a path, it returns to step P1 1. It 
is (e) in order to look for selection of whether to edit to an operator at step P14, when judged 
with their being the components for edit at step P13. Through a path, the edit activation section 
34 is started and it is (f). The conversation control section 37 is started by course, and it is (g). 
An operator is asked for directions of whether to edit on the screen of display 52a of the 3- 
dimensional CAD system 55 through a path. 

[0040] Preferably [ when selection of not editing is made ], as shown in step P19, it is (i) from 
the conversation control section 37. It is [ whether it goes, returns to the edit activation 
section 34 and forces to terminate, and ] (f). Or (g) It goes, displays again and waits for a reply 
of an operator. It is (i) when it is answered that it forces to terminate, (h) It goes, that is 
notified to the edit activation section 34, and edit processing actuation is ended. When it is 
answered that it does not force to terminate, it moves to step P1 1 at read-out actuation of 
return and the following data. When selection of editing is made at step P14, the dimension 
(thickness) of said target associated part is read in the edit activation section 34 to the 
components information database 39 at step P15, and it is (j). (k) which records the result . 
[0041] At step P16, said edit activation section 34 starts the configuration count section 35, 
and is (m) about object components (in this case, a rivet configuration, a formula, etc.) from the 
components library section 41 for edit similarly. And (n) It minds and a deformation parameter is 
made to calculate based on the acquired information. At step P17, it is delivery (q) to the 
configuration creation section 36 about the result. The configuration after deformation is 
generated. 

[0042] At step P18, if a configuration is completed by the configuration creation section 36, it 
will access from the edit activation section 34 to the assembly information database 40 of the 
3-dimensional CAD system 55, and it is (r). The configuration creation section 36 is a path (s) 
about the model before modification, and the configuration after modification. It uses, reads and 
permutes. As here shows a "permutation" to the drawing 1 1 (**), it says constituting A by 
editing by the function (specification part article edit means) concerning this example, when 
assembling by B, C, and D, as "D" is changed to "E" and it is shown in this drawing (b). 
[0043] As an A model, as shown in this drawing (**), as shown in this drawing (**), the 
configuration before the edit which consists of an associated part B (plate-like part material), 
an associated part C (plate-like part material), and components D (rivet) still more specifically It 
says transposing to the rivet E after the deformation which shows the rivet before the 
deformation which shows the components D of them in this drawing (Ha) to this drawing (d) in 
the location of the components D in A model of this drawing (e). In addition, it moves from said 
components judging means 74 for edit to read-out of the following data after step P18. 
[0044] Although the above explanation explained the rivet about the case of the plate-like part 
material of two sheets as an associated part as components for edit, it cannot be 
overemphasized that it is possible also about the plate-like part material of three or more 
sheets. Moreover, it is applied also to the tabular member as the case of the bolt and nut which 
are in the integrated state after assembly other than a rivet to the bolt and nut before 



assembly, and an associated part. In addition, it is applied also to soldering, welding, and 
association by bending. 

[0045] Furthermore, it is applied also to elastic members, such as a spring which deformed after 
assembling, a washer, and rubber, to elastic members, such as a spring and a washer without 
deformation before assembly, and rubber. In addition, it is applied to the member which is 
applied also to the indirect transmission member of a power transfer system, and includes fluids, 
such as a flexible member, and a plasticity member, a liquid, as components for edit, or a circuit 
with lead wire. If it is in each example as explained above, he is trying to have the conditional 
expression of the formation of a form status change of the components for edit with which 
configurations differ before and after assembly etc. in said components library section for edit. 
Therefore, while updating and deletion of the components for edit are easy, and it is user- 
friendly and processing at a high speed, the high three dimensional object model of setting 
quality is offered. 

[0046] moreover, in case these components are assembled, making the optimal configuration 
where of the conditions in the part in which a deformation configuration is extracted and 
attached automatically were followed embody cuts by adding the unified nomenclature to each 
component for edit, registering the conditional expression at the time of the shape of a basic 
form, and deformation beforehand as a key of retrieval of the nomenclature concerned, and 
using the unique components name which it is at the registration time and was determined. 
Therefore, the judgment of being the components for edit can be made easy, and it can process 
at a high speed. If it is in each example as explained above, when a three-dimensional product 
model is created using 3-dimensional CAD, In case each detail-part model is collected and 
assembled, the principle of a form status change form is beforehand programmed to the 
components for edit with which configurations differ by the case where it is incorporated with 
the case where it exists alone, and it is an assembly phase. The principle is followed, the 
configuration after an assembly is calculated automatically, a model is transformed, and a 
position is made to embody. When this creates a product model by 3-dimensional CAD, the time 
and effort of actuation is also saved by becoming the expression near a more nearly actual 
product and moreover realizing automatically. 
[0047] 

[Effect of the Invention] He is trying to embody automatically the same configuration as what 
was actually assembled by editing as mentioned above about the components for edit with 
which configurations differ before and after the assembly of a components model in the case of 
creation of the product model of the three dimensions by 3-dimensional CAD according to this 
invention. Therefore, since it can carry out like the case where the interference check and gap 
check which are produced when a components model is assembled to a product model are 
actually assembled, by giving the remedy of a design, exchange of a more exact design is 
enabled, operability is easily good and creation of the three dimensional object model of the high 
quality more near reality can be performed efficiently and quickly. 
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